In this paper we construct an action of a compact matrix quantum group on a Cuntz algebra or a UHF-algebra, and investigate the fixed point subalgebra of the algebra under the action. Especially we consider the action of μ U(2) on the Cuntz algebra <&i and the action of S μ U(2) on the UHF-algebra of type 2°° . We show that these fixed point subalgebras are generated by a sequence of Jones 9 projections.
Compact matrix quantum groups and their actions.
We use the terminology introduced by Woronowicz([6] ). DEFINITION. Let A beaunital C*-algebra and « = («^/)it/ e Mi(^)> and si be the *-subalgebra of A generated by the entries of u. Then G = (A, ύ) is called a compact matrix quantum group (a compact matrix pseudogroup) if it satisfies the following three conditions:
(1) si is dense in A. (2) There exists a *-homomorρhism Φ (comultiplication) from A to A® a A such that where the symbol ® α means the spatial C*-tensor product. 
YUJI KONISHI, MASARU NAGISA, AND YASUO WATATANI
It is known that a compact matrix quantum group G = (A, u) has the Haar measure h, that is, h is a state on A satisfying
So any finite dimensional representation is equivalent to a unitary representation. In this paper we only treat a unitary representation of a compact matrix quantum group. DEFINITION. Let B be a C*-algebra and π be a *-homomorρhism from B to B ® a A. Then we call π an action of a compact matrix quantum group G = (A, u) on 5 if (π ® id^)π = (id#<g>Φ)π.
Let lϋ bea unitary representation of a compact matrix quantum group G = (A, u) and belong to M N (A).
We denote by @χ the Cuntz algebra which is generated by isometries S\, ... , SN satisfying Σ/Ii SiS* = 1 ( [1] ). Then we can construct an action of G = (A, u) on ^ simultaneously to [2] , [3] . for any 1 < /, j < n ( [6] ). If the above unitary representation w belongs to Mχ{stf), then the relation, holds on the dense *-subalgebra of <fχ generated by S\, S2, .-. 9 S N . π
We denote by M § the AΓ-times tensor product of the iVxiV-matrix algebra M^, and define a canonical embedding i from M § to @χ by where {£//}f J=1 is a system of matrix units of M N . This embedding i is compatible with the canonical inclusion of M § into Λ/^+ 1 . We denote by Mff the UHF-algebra of type N°°, which is obtained as the inductive limit C*-algebra of {M §}^= 1 .
We may consider the UHF-algebra Mff as a C*-subalgebra of (9^ through the embedding. COROLLARY So we call the action ψ the product type action of G = (A, u) on the UHF-algebra M%>. π DEFINITION. Let B be a C* -algebra and π be an action of a compact matrix quantum group G = (A, u) on B. We define the fixed point subalgebra B π of B by π as follows :
Let φ be the action of a compact matrix quantum group G = (A, u) on the Cuntz algebra @χ defined by the unitary representation w £ Mj^(A) as in Theorem 1. Then the restriction ψ of φ on the UHF-algebra M^ is also an action of G = (A, u) on
Let c^V be the dense *-subalgebra of <? N generated by S\ , S 2 , ... , SN and J£χ be the dense *-subalgebra Uj£=i We define a *-endomorphism σ of @χ by σ(X) = Σf = χ SfXS* for any X e @N . Then the restriction of σ to the UHF-algebra Mψ of type N°° satisfies that σ(X) = \ M ® X for any X e M?? . 
Jones' projections and compact matrix quantum groups S μ U(2) and μU{2).
We shall consider the actions of S μ U(2) and μ U(2) coming from their fundamental representations.
DEFINITION ([7]). A compact matrix quantum group G = (A, u) is called S μ U(2)
if ^4 is the universal C*-algebra generated by α,y satisfying = aγ, //y*α = αy*, μα*y = yα*, μa*γ* = y*α*, where -1 < μ < 1. Its fundamental representation u is as follows:
The comultiplication Φ associated with S μ U(2) is defined by
We shall introduce the quantum ί/(2) group μ U (2) , which is obtained by the unitarization of the quantum GL (2) where -1 < μ < 1. Its fundamental representation υ is as follows:
The comultiplication Ψ associated with μ U(2) is defined by Ψ(α) = a (g> a -μDγ* ® y, ψ(y) = y0α REMARK 8. The above C*-algebra B associated with the compact matrix quantum group μ U(2) = H = (2?, v) is isomorphic to ^ ® α C(Γ) as a C*-algebra, where ^4 is the C*-algebra associated with the compact matrix quantum group S μ U(2) = G = (A, u) and C(Γ) is the algebra of all the continuous functions on the one dimensional torus T. The elements a and γ in H satisfy the same relation of a and 7 in G. But the values of the comultiplication Ψ at a, γ differ from ones of the comultiplication Φ at a, γ. D
In the rest of the paper, we fix a number μ e [-1, l]\{0}. We denote by φ\ (resp. by ψι) the action of the compact matrix quantum group μ U{2) = (B, υ) (resp. S μ U(2) = (A, u)) on the Cuntz algebra @2 coming from the fundamental representation υ (resp. u) as in Theorem 1. We also denote ψ\ (resp. ψι) the product type action of the compact matrix quantum group μ U(2) = (B 9 v) (resp. S μ U{2) = (A, u)) on the UHF-algebra Mf of type 2°° coming from υ (resp. u) as in Corollary 3.
From now on, we shall determine the fixed point subalgebras of the above actions.
In [ We denote by C*^}^) the unital C*-algebra generated by the projections {e n }%L x -PROPOSITION 9. Thefixed point subalgebra (M$°f» ui2) oftheUHFalgebra M$° by the action ψ 2 of S μ U (2) Therefore the above theorem is a C*-version of a deformation of Jones' result ([2] , [4], [5] ). D
